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a  b  s  t  r  a  c  t
We  describe  a 38-year-old  male  who  experienced  several  episodes  of  syncope  after  having  ventricular
ﬁbrillation.  The  electrocardiographic  monitoring  after  his hospitalization  revealed  repetitive  polymorphic
ventricular  tachycardias.  All polymorphic  ventricular  tachycardias  were  consistently  initiated  by a  short-
coupled  monomorphic  ventricular  premature  contraction  (VPC).  This  VPC  was  suggested  to originate  from
the  inferoposterior  region  of  the  right  ventricle  (RV).  Radiofrequency  catheter  ablation  targeting  the VPC
was  successfully  performed,  and  the CARTO  merge  system  (Biosense  Webster  Inc.,  Diamond  Bar,  CA, USA)ight ventricle
apillary muscle
atheter  ablation
revealed  that  the  culprit  region  was  the root of  the  posterior  papillary  muscle  of  the RV. A  subsequent
follow-up  of  15 months  has  been  uneventful.
<Learning objective:  This  is  a case  report  of  idiopathic  ventricular  ﬁbrillation  (IVF)  triggered  by  a  ven-
tricular  premature  contraction  (VPC)  from  the  posterior  papillary  muscle  of  the  right  ventricle.  We  can
learn  about  the  relationship  between  the anatomical  structure  and  the  possible  mechanisms  of  the
Torsa
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The short-coupled variant of Torsade de Pointes is a rarely
escribed cause of idiopathic ventricular ﬁbrillation (IVF). Fur-
her, the papillary muscles and Purkinje network sometimes play a
ey role in the initiation and maintenance of IVF [1]. In addition,
adiofrequency catheter ablation (RFCA) targeting the initiating
riggers of IVF has been shown to be effective [2–4]. However, it
s difﬁcult to identify the culprit area and investigate the detailed
echanism of IVF, especially in the right ventricle (RV), because
ecording of stable electrical potentials on the papillary muscle
s difﬁcult and the Purkinje potentials along the papillary muscle
ould hardly be recorded because these structures are densely sur-
ounded by a massive complex myocardium [4]. We  describe here case of IVF from the root of the posterior papillary muscle of the
V, which was able to be clariﬁed in detail and eliminated by RFCA.
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Case report
A  38-year-old male resuscitated from ventricular ﬁbrillation
(VF) (Fig. 1A) was  referred to our hospital. He had no family his-
tory of sudden cardiac death. The initial 12-lead electrocardiogram
(ECG) showed sinus rhythm (SR) with normal QRS and QT inter-
vals without any early repolarization. A physical test, laboratory
examination, echocardiography, magnetic resonance imaging, and
cardiac computed tomography (CT) revealed no cardiac abnormal-
ities. With these clinical data, we diagnosed this patient with IVF.
Continuous ECG monitoring after admission revealed repeti-
tive polymorphic ventricular tachycardias (pVTs) with the peak of
the QRS complexes twisting around the iso-electric baseline. The
pVTs were consistently initiated by an early coupled monomor-
phic ventricular premature contraction (VPC). The VPC morphology
exhibited a superior axis and left bundle branch block, suggest-
ing an inferoposterior wall origin in the RV (Fig. 1B). Before an
implantable cardioverter deﬁbrillator (ICD) implantation, RFCA
targeting the VPC was performed to reduce the shock thera-
pies.
At ﬁrst, 3 multipolar catheters and a 4-mm-tip map-
ping catheter were inserted percutaneously. Three-dimensional
vier Ltd. All rights reserved.
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Fig. 1. (A) The patient received deﬁbrillation for ventricular ﬁbrillation. (B) The ventricular premature contractions (VPCs) that initiated the ventricular tachycardia (VT)
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cere  monomorphic. (C) Pace map  of the right ventricle (RV) on the activation map
he  voltage map of the RV. It shows a spotty low-voltage area around the targeted a
ndicate where radiofrequency energy was  applied.
apping was performed using the electro-anatomic CARTO®
apping system (Biosense Webster Inc., Diamond Bar, CA,
SA).
During the electrophysiological study, VPCs were rare. There-
ore, after creating a voltage map  of the entire RV, a pace map
as performed on the RV. At the mid-portion of the RV inferior
all, the pace map  was associated with an identical morphology
o the target VPC (12.0/12.0) (Fig. 1C). The voltage map  revealed a
potty low-voltage area around the targeted site (Fig. 1D). While
he catheter was ﬁxed at that site, we could record an intrac-
rdiac electrogram of a spontaneous episode of triplet. Although
o evident Purkinje potentials were seen in SR, the ventricular
lectrogram split into two discrete local ventricle components
ith progression to VPCs. In the third VPC, a Purkinje-like pre-
otential preceded the local electrogram of the QRS by 70 ms
Fig. 2A). At that site, radiofrequency (RF) energy with a tar-
et temperature of 55 degrees Celsius and maximum power of
5 W was delivered. During the application of RF energy, non-
ustained pVT ﬂared up initiated with the same morphologic QRS
Fig. 2B). However, the pVT was no longer inducible after 5 appli-
ations.best pace maps of the VPCs were obtained from the posterior region of the RV. (D)
 the posterior RV. The orange points indicate the matched points and the red points
Ultimately, it was  revealed that the culprit region was located
at the root of posterior papillary muscle of the RV, by observing the
structure with multi-sliced CT combined with CARTO merge and
the ﬂuoroscopic image (Fig. 3).
This patient received an ICD before discharge owing to uncer-
tainty about the long-term prognosis of ablation of IVF. The
subsequent follow-up of 15 months has been uneventful; in addi-
tion, a genetic screening test did not detect any major channel
disturbances including any mutations of the KCNQ1, KCNH2, and
SCN5A genes.
Discussion
We  reported a case of IVF originating from the root of the
posterior papillary muscle of the RV. Further, RFCA successfully
eliminated this arrhythmia.
IVF  is rarely caused by short-coupled VPCs and RFCA target-
ing those VPCs is effective [2–4]. Regarding the mechanism of IVF
without any apparent structural heart disease, Suwa et al. origi-
nally reported that there were ﬁbrotic changes and local myocardial
scarring on voltage maps of ventricular false tendons even in
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Cig. 2. (A) The local intra-cardiac electrogram at the point when the polymorphic
hythm (SR), the ventricular electrogram split into two discrete local ventricle com
pplication of radiofrequency (RF) energy, non-sustained pVT ﬂared up initiated wiidiopathic” VT cases [5]. Recently, Nademanee et al. suggested
hat the mechanism of VF in patients with Brugada syndrome
as associated with a low-voltage zone and delayed depolar-
zation in the RV outﬂow tract epicardium [6]. Similarly in our
ig. 3. It was suggested that the culprit region of the arrhythmia was  at the root of the p
is = His bundle area, RV = right ventricle, RV ante = right ventricle anterior, CS = coronary
T  = computed tomography.icular tachycardia (pVT) was initiated. No Purkinje potentials were clear in sinus
nts with progression to ventricular premature contractions (VPCs). (B) During the
 same morphologic QRS (*).case,  there were spotty low-voltage areas around the root of the
posterior papillary muscle. Therefore, we  speculated that a local
conduction disturbance related to this myocardial scarring and/or
a uniform action potential propagation (i.e. anisotropy) related to
osterior papillary muscle of the right ventricle (arrow). LAO = left anterior oblique,
 sinus, ABL = ablation catheter, RAO = right anterior oblique, RA = right atrium, and
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he complex anatomy [7] existed surrounding the target site, which
uggested that the mechanism of this arrhythmia might be reentry.
In our case, no evident Purkinje potentials were recorded around
he critical site during SR even with careful mapping. Kim et al.
eported that a Purkinje-related reentry contributed to the initi-
tion and maintenance of VF from papillary muscles in vitro [1].
n the other hand, Crawford et al. also showed a minor relation-
hip between the VPCs from the papillary muscles and the Purkinje
otentials at the successful ablation site [8]. In our case, we  could
ecord a Purkinje-like pre-potential only before VPC#3. Therefore
he ventricle potential during SR and VPC#1–2 were a fusion of the
wo components of VPC#3. We  then speculated that there might
e a local Purkinje-muscle conduction disturbance, which could
ave caused that Purkinje potential, that was unclear during SR
nd even during VPC#1–2. Actually, the initial two beats of a cou-
let or greater had the same morphology as in the continuous
CG recording before the procedure. Therefore the Purkinje-like
otential associated with VPC#3 was a bystander during VPC#2.
e then speculated that the reentry mechanism might maintain
F after VPC#3. However, these speculations have several limita-
ions, because the Purkinje potentials along the papillary muscle,
specially in the RV, could hardly be recorded.
In our patient, no further recurrence of this arrhythmia was
bserved in Holter ECGs. Thus we believe that we were able to
liminate the origin of the triggering VPC within the RFCA lesion.
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